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Attached 1s a draft proposal for the epidemiology
studies at Linde-Tonawanda and Metals-Niagara Falls plants.
This represents Corporate Epidemiology's recommended approach,

We would appreciate any comments you may havé.

Very truly youts,
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Susan G. Austin
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L&ﬁA DRAFT

A MORTALITY STUDY OF UNION CARBIDE EMPLOYEES AT TWO PLANTS

IN WESTERN NEW YORK STATE: A PROPOSAL

I. BACKGROUND

The Linde Division of Uni Carpide Corporation (UCC) became 1nvolved
with the Manhattan Project \n 1B42 when a contract was signed with
the U. S. government to operite! e—Yeeramres—pdant" 1n Tonawanda, New
York to produce uranium ox1dehbem ore - the first step in the
production of the atomic bomb. Production started in September of
1943 and continued until July of 1946. In August of 1947 a second
contract was signed for production of uranium tetrafluoride. The
second phase of work ended in July of 1949. Throughout this entire
period, conversion of uranium tetrafluoride to uranium metal was

1)*03 ! MUS&JZTf carried out at the Niagara Falls plant of UCC's Metals Division.

Yaw) Yd\&'ko \a¢¢l€¢‘«ﬂ4¢‘€¢! Although all radioactive materials were removed and all buildings

wko ﬂuUAcukJIu, decontaminated, some low levels of radioactivity remained. However,
Wl dumweteas Lasd a 1976-78 survey conducted by the Energy Research and Development
o drum Hop0 Administration, a conclusion was reached that the amount of residual

contamination from these operations was so low as to pose "no hazard
for people working in this area".

In January of 1980 a New York State Commission to investigate
hazardous wastes cited 1ts concern with the disposal in on-site wells
at Tonawanda of 37 million gallons of liquid waste resulting from the
production of uranium oxide during 1944-46. Subsequently reports
have been found indicating that the uranium oxide content in the
liquid waste resulting from the uranium oxide production was below

levels permitted9ﬂeP—éeénklng_wasep—evegatoday. However, sufficient

Jja“ concern was generated by the New York State Commission's report to
NV“J“ y////f;hm;ngh_gg‘&?ternally sponsored mortality study of all employees who
wndb 5 have workedhgt the Linde-Tonawanda and Metals-Niagara Falls sites, as.
Gﬁﬂg' well-as-a—merbidity--study of the employees directly involrved—an the
MamattarProject. It 1s anticipated that the conduct of these
studies w¢ll provide a(deflnitlvqjassessment of any possible health
hazards to employees at these plants resulting from UCC's involvement
in the Manhattan Project.

II. PU o DY
I RPOSE OF STU Ny

The purpose of this study will be[éwofold: (l):]to analyze the
mortality experience of the work force at two Union Carbide plants
from 1937 to 1980 to determine whether any specific occupational
health hazards can be identifiedj.and (2) to examine the mortality
Q@& and morbidity experience' of a small subset of UCC employees at these
plants who were directly involved in the Manhattan projeoti? ©

s bl witt e Aol oo bedone,
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Particular attention will be focused on the relationship between
occupationally~related radiation exposure resulting from the
Manhattan Project and incidence of specific diseases such as
malignant neoplasms, anemias and chronic kidney disorders.

ITI. METHODS
The type of study which will be conducted 1s termed a historical

prospective cohort (population) study. Methods to be used fall into
s1x categories:

1. Identification of Cohort

A1l employees of Union Carbide's Linde-Tonawanda and
Metals-Niagara Falls plants between January 1937 and December
1980 will be included in the mortality study group. A subcohort
of approximately 500 Manhattan project workers will be separately
1identified for the morbidity study.

2. Data Collection
A. Personal, demographic, work history (including job titles)
and mortality information will be gathered from employee
records and coded onto study coding forms. (Attachment A).
B. Comprehensive plant production histories with dates,
department names and codes and process descriptions will be

compiled for each plant.

C. Last known address will be collected for the subcohort of
Manhattan progject employees.

3. Computerization
Data will be computerized and edited for accuracy and reliability.
4, Social Security Search
Social Security records will be searched to identify vital status
(i.e., living or deceased) of all employees in study. In

addition, Social Security records should indicate the approximate
date and location of death for all deceased employees.
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5. Acquisition of Death Certificates

State Departments of Vital Statistics will be contacted to
request copies of death certificates for all, deceased employees.
(Some may already be available in CorporateTépidemlology files).
These will be submitted to a qualified nosologist for coding and
determination of the underlying cause of death.

6. Morbidity Questionnaires

A cover letter explaining the purpose of the study will be sent
to all former Manhattan project employees still alive. These
employees will be asked to provide information regarding their
employment and health histories (Attachment B) and to sign a
consent form for permission to review their medical records.

Iv. ANALYSIS

Comparison of mortality and morbidity from specific diseases (e.g.,
malignant neoplasms, anemia and chronic nephritis) will be made
between UCC employees and the general U. S. population.

If any excess is found among UCC employees, regional comparisons will

be made since Western New York State is known to have higher

incidences of some types of cancer than the general U. S. population.
Omd

Specific hypotheses will be tested:

1. UCC (Linde-Tonawanda and Metals-Niagara Falls) employees have a
mortality experience comparable to that of the U. S. population
when examined by age, sex, race, year of employment, type of job
and departmental assignment (or work area);

2. There 1s no statistically significant association between
occupational exposure to radiation (at the relatively low levels
present in the Linde-Tonawanda and Metals-Niagara Falls plant)
and mortality or incidence of malignant neoplasms or other
specified diseases.

MORTALITY

Analyses will be based on comparison of observed and expected numbers of
deaths among the UCC study cohort. The expected number of deaths will be
computed by applying age, sex, race, cause and year specific mortality rates
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in the general population to the "person years at risk" experienced by members
of the UCC study cohort. The computer program developed by Richard Monson of
Harvard University will be used to generate the expected numbers. "Person
years at risk"™ will begin accumulating on the date an employee began working
at one of the two plant locations and will terminate on the date of death or
the date last observed alive. The cut off date for this study will depend on
the availability of Social Security information.

MORBIDITY

The expected i1ncidence of malignant neoplasms among the Manhattan project
workers will be determined using the incidence rates published by the National
Cancer Institute. Morbidity from non-malignant and non-fatal conditions will
be compared with appropriate reference rates. Expected incidence will be
compared with the observed incidence of diseases among these workers and a
statistical determination will be made regarding the presence or absence of a
meaningful (i.e., 50% - 100 % ) excess.

V. IMPLICATIONS
1. Negative Findings

A "negative finding" implies either no aggkarent excess of mortality
or disease incidence or an apparent but statistically insignificant
excess of a particular disease in the study group compared with the
reference group. If there is no apparent excess of any disease in
the UCC cohorts, it will be safe to conclude that there is no current
evidence of any health risk associated with plant employment. If an
apparent but statistically insignificant excess of disease if found
in the study group, it is possible that a real excess does exist but
could not be detected in the present study due to small numbers and
insufficient follow-up time. In either case, this study sﬁ@uld be
continued. WAN

2. Positive Findings

A "positive finding" implies that both an apparent and a
statistically significant excess of mortality or incidence of some
disease is found 1in the study group. Further analyses of the data
w1ll reveal whether the excess is likely to be attributable to the
workplace or whether other non-occupational factors such as diet,
ethnicity or other employment could account for the differences
observed between the study and comparison groups. In either case,
the study sheuld be continued. @«d _uasueis
W

-3 . Q,\/-' P Qq‘&cﬁ_ .
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Iv. PEER REVIEW

The study protocol, its progress and all iterim and final reports
w1ll be reviewed and approved by an independent peer review panel of
outside experts in the field of occupational epidemiology. Not more
than three qualified persons will be chosen for this task.

SGA
sar
February 24, 1981
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Attachment A
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Attachment B

SAMPLE MORBIDITY QUESTIONNAIRE

NAME (M.I.) (LAST)
DATE OF BIRTH SEX 1 - MALE
RACE 1 - WHITE 2 - NON WHITE

JOB HISTORY

COMPANY POSITION FROM (DATE)

SMOKING HISTORY - CURRENT USE

TYPE SMOKER NO. OF CIGARETTES SMOKED
1 - Non Smoker 1 - None

2 -~ Cigarette 2 -<1/2 pack per day

3 - Pipe or Cigar Smoker 3 - 1/2 to 1 pack per day

g
!

2 and 3 4 ->1 pack per day

If you have stopped smoking, please answer following.

NO. OF
HOW LONG TYPE OF CIGARETTES
SINCE QUIT SMOKER SMOKED
1 -1 year 1 - Cigarettes 1 - None
2 - 1-5 years 2 - Cigars or pipe 2 -4 1/2 pk/day
3 - 5-10 years 3 - Combination 3 - 1/2 pk/day
4 - > 10 years 4 - Cigars or pipe 4 - > pk/day

2 - FEMALE

TO (DATE)

LENGTH OF TIME
A SMOKER

1 - Never
2 -5 years
3 -5 to 10 years

4y ->10 years

LENGTH OF TIME

SPENT AS A
SMOKER

1 - £5 years
2 - 5-10 years

3 - 210 years
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HEALTH HISTORY

Please list all significant diseases or conditions you have had since
employment with Union Carbide.

NAME AND ADDRESS
OF ATTENDING
DISEASE OR CONDITION DATE OF DIAGNOSIS PHYSICIAN

1.)
2.)
3.)
4.)

5.)

Please list all hospitalizations since employment with Union Carbide.

DATE OF NAME OF CITY, REASON FOR
HOSPITALIZATION HOSPITAL STATE HOSPITALIZATION PHYSICIAN

1.)
2.)
3.)
4.)
5.)
6.)
7.)
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